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A b strac t
The paper gives an account of the re s e a rc h  work  c a r r ie d  out a t 
J e p a ra , Indonesia, on induction of m a tu rity  of m ilk fish  in ponds and 
e n c lo su re s , and p ro cu rem en t of the spaw ners from  the wild fo r seed 
production by hypophysation. Seven to eight y e a rs  old pond grown 
m ilk fish  w ere found sexually im m atu re . E xperim en ts a re  being 
conducted for growing and inducing m a tu rity  in 1 -2 y e a rs  old m ilkfish  
in fe rtiliz ed  ponds w ith re g u la r tid a l flow of w ater and a lso  under 
re g u la r hypophysation p ro g ram . M ilkfish  spaw ners co llected  from  sea 
had a few m ales  in oozing condition and fem ales m ostly  spent.
In troduction
The UNDP/FAO p ro je c t on B rack ish  W ater Shrim p and M ilkfish 
C ulture Applied R esearch  and T rain ing , located  a t the Shrim p Culture 
R esea rch  C entre, Je p a ra  (C entra l Java) Indonesia is  actively  involved 
in stud ies on m atu ra tio n  and spawning of m ilk fish  a s  a dependable 
m ethod fo r augm enting seed production  of th is  w idely cultivated fish . 
Cognizant of the lim ited  n a tu ra l supply of m ilk fish  seed, the p ro jec t, 
w ith the active support of two FAO fishery  b io log is ts , is  actively  
engaged in:
i) p rospecting  and locating new fry  co llection  cen tre s ;
ii) im proving collection  gear fo r in c reas in g  fry co llections;
iii)  attem pting induction of m a tu r ity  of m ilk fish  in ponds and 
en c lo su re s ;
iv) collecting m ilk fish  spaw ners from  the sea for hypophysation 
and fry  production.
A ctiv ities under item s iii and iv above a re  pursued  under the 
lead ersh ip  of M. K. K. Sukum aran, F ish e ry  B iologist (Induced B reeding) 
and the following in form ation  is  ex trac ted  from  the re p o rt he is  now p rep a rin g .
*P ro je c t M anager, UNDP/FAO, B rack ish  W ater Shrim p and M ilkfish 
Culture Applied R esearch  and T rain ing , Ja lan  Tam an K artin i, 
P . O . Box 1, Jep a ra , C en tra l Java , Indonesia.
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In d u c t io n  o f  M a t u r i t y  in  P o n d s
L a r g e  m i l k f i s h ,  t r a d i t i o n a l l y  g r o w n  in  d e e p  ta m b a k s ,  i n  e a s t  J a v a ,  
w e r e  e x a m in e d  d u r in g  th e  s e a s o n  w h e n  s i m i l a r  s iz e  s p e c im e n s  in  th e  se a  
w e r e  o r d i n a r i l y  s e x u a l ly  m a t u r e .  O ne  l o t  o f  2 0 s p e c im e n s  e x a m in e d ,  
ra n g e d  f r o m  5 60  m m / 1 . 4  k g .  to  1 03 0  m m / 10 .5 k g .  N o n e  o f  th e s e  
s p e c im e n s  w a s  s e x u a l ly  m a t u r e .  Som e  o f  th e  s p e c im e n s  a p p e a re d  
m a r k e d ly  s to u t  a n d  w e ig h e d  h e a v ie r  th a n  n o r m a l  s p e c im e n s  o f  
c o r r e s p o n d in g  s iz e ;  e . g . ,  9 5 0  m m / 1 2  k g ;  8 0 0  m m / 9 . 5  k g ;  6 0 0  m m / 3 . 2 5  k g .  
D is s e c t io n  a n d  e x a m in a t io n  o f  s u c h  s p e c im e n s  s h o w e d  a r e m a r k a b le  
in c r e a s e  in  f a t  d e p o s i t io n ,  p a r t i c u l a r l y  o n  th e  a b d o m in a l  w a l l .  A c c o r d in g  
to  p o n d  o w n e r s ,  th e  la r g e  s p e c im e n s  w e ig h in g  1 0 - 1 2 k g  a r e  7 - 8  y e a r s  o ld .
T h o u g h  in f o r m a t io n  so  f a r  a v a i la b le  d o e s  n o t  s h o w  th a t  C h a n o s  
n o r m a l l y  a t t a in s  s e x u a l m a t u r i t y  in  e n c lo s e d  b r a c k is h w a t e r  p o n d s ,  t h e r e  
a r e  s t r a y  r e c o r d s  f r o m  s u c h  w a t e r s ,  o f  s p e c im e n s  s h o w in g  e a r ly  s ta g e s  
o f  g o n a d a l d e v e lo p m e n t .  E x p e r im e n t s  w e r e ,  t h e r e f o r e ,  in i t i a t e d  h o ld in g  
1 -  y e a r  o ld  m i l k f i s h ,  w e ig h in g  6 0 0  g a n d  o v e r  in  s e le c te d  ta m b a k s  w i t h  
w i t h  r e g u la r  e x c h a n g e  o f  t i d a l  w a t e r ,  u n d e r  a  s p e c i f ie d  r e g im e  o f  
f e r t i l i z e r  in p u ts  a n d  m o n th ly  i n je c t io n  o f  c a r p  p i t u i t a r y  g la n d  e x t r a c t ,  f o r  
in c r e a s in g  g r o w th  a n d  p o s s ib le  in d u c t io n  o f  g o n a d a l m a t u r a t io n .  U n d e r  
id e n t ic a l  c o n d i t io n s  o f  h a b i t a t  a n d  p o p u la t io n  th e  in je c te d  l o t  s h o w s  
b e t t e r  g r o w th .
L a r g e r  s p e c im e n s  w e ig h in g  u p  to  1 .5  k g  a n d  2  - y e a r s  o ld  a r e  a ls o  
b e in g  h e ld  in  p o n d s  w i t h  r e g u la r  t i d a l  f lo w  o f  w a t e r  to  se e  i f  g o n a d s  
w i l l  re s p o n d  to  r e g u la r  f e r t i l i z e r  in p u ts  a n d  p r o g r a m  o f  c o m p o u n d e d  
a r t i f i c i a l  fe e d s .  T w o  p o n d s ,  e a c h  o n e  h e c ta r e  in  a r e a ,  w i t h  1 .0  to  1 .2  
m e t e r s  d e p th  o f  w a t e r ,  u n d e r  a  p r o g r a m  o f  r e g u la r  m a n u r in g  w i t h  
o r g a n ic  a n d  in o r g a n ic  f e r t i l i z e r s  h a v e  a ls o  b e e n  s to c k e d  w i t h  y e a r - o ld  
m i l k f i s h  to  g r o w  th e m  to  l a r g e r  s iz e  f o r  f u r t h e r  s tu d ie s .
F lo a t in g  E n c lo s u r e s
A  f lo a t in g  e n c lo s u r e ,  6 m  x  6 m  x  6 m ,  w i t h  a n  e x t r a  1 .5  m  
h e ig h t  o f  n e t t in g  p r o je c t in g  a b o v e  w a t e r  le v e l ,  to  p r e v e n t  f i s h  f r o m  
ju m p in g  o u t ,  w a s  p u t  u p  in  th e  se a  n e a r  th e  R e s e a r c h  C e n tr e  a n d  1 .5  
y e a r s  o ld  m i l k f i s h  w e r e  in t r o d u c e d  in t o  th e  e n c lo s u r e  a t  th e  r a te  o f  
1/ s q  m .  T h e  e n c lo s u r e  w a s  m a d e  o f  ( 2 .5 4  c m )  m e s h  p o ly e th y le n e  
n e t t in g .  L a r g e  p la s t i c  c a n s  a n d  b a m b o o  f r a m e s  w e r e  u s e d  to  k e e p  
th e  e n c lo s u r e  f l o a t i n g .  F is h  w e r e  d a i l y  fe d  w i t h  a  c o m p o u n d e d , a r t i f i c i a l  
fe e d  c a k e ,  k e p t  i n  a  fe e d in g  t r a y .  T h e y  r e a d i l y  a c c e p te d  th e  fe e d  a n d  
m a r k e d ly  im p r o v e d  in  s iz e  d u r in g  a  p e r io d  o f  t h r e e  m o n th s ,  w h e n  
h e a v y  m o n s o o n  r a in s  a n d  w in d  b a d ly  b u f f e t e d  th e  e n c lo s u r e  in  th e  o p e n ,
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u n s h e l te r e d  lo c a t io n  a n d  e n a b le d  th e  f i s h  to  e s c a p e . A  n e w , m o r e  s h e l te r e d  
lo c a t io n  f o r  th e  e n c lo s u r e s  h a s  n o w  b e e n  s e le c te d  a n d  f o u r  e n c lo s u r e s  
a r e  b e in g  c o m m is s io n e d  f o r  f u r t h e r  t r i a l s .
S p a w n e rs  S a n c tu a r y
T o  p ro d u c e  la r g e  n u m b e r  o f  s p a w n e rs  f o r  c o m m e r c ia l  o p e r a t io n s  
a n d  to  m a k e  th e m  a v a i la b le  w h e n  r e q u i r e d ,  la r g e  im p o u n d m e n ts  in  
s u i t a b le ,  s h e l te r e d  lo c a t io n s  a lo n g  th e  c o a s ta l  se a  a n d  s to c k in g  th e m  
w i t h  y e a r l in g  o r  e v e n  b ig g e r  s p e c im e n s  o f  m i l k f i s h  a p p e a r  p r o m is in g .  
A  p r o g r a m  o f  d e v e lo p in g  s u c h  a s a n c tu a r y  o f  K a r im u n  J a w a , a b o u t  
90  k m  n o r t h - w e s t  o f  J e p a r a ,  in  th e  J a w a se a  is  n o w  u n d e r  a c t iv e  
c o n s id e r a t io n .
C o l le c t io n  o f  S p a w n e rs  f r o m  th e  S ea f o r  H y p o p h y s a t io n
S c h o o ls  o f  m i l k f i s h  sp a w n e r s  h a v e  b e e n  r e p o r te d  f r o m  s e v e r a l  
p a r t s  o f  th e  c o a s ta l  sea  a r o u n d  th e  In d o n e s ia n  a r c h ip e la g o ,  th o u g h  th e r e  
a r e  n o  r e c o r d s  o f  m i l k f i s h  a m o n g  s e a  f i s h  la n d in g s .  A r r a n g e m e n ts  
m a d e  w i t h  p r o v in c i a l  f i s h e r y  a d m in is t r a t io n s  a n d  f is h e r m e n  r e s u l t e d  
in  th e  p r o c u r e m e n t  o f  m i l k f i s h  s p a w n e r s .  T h e  d e t a i ls  a r e  g iv e n  
in  T a b le  1.
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T a b le  1. D e t a i l s  o f  m i l k f i s h  sp a w n e r s  p r o c u r e d  f r o m  
t h r e e  c e n t e r s .
P la c e  o f  
P r o c u r e m e n t D a te
T o t a l  
L e n g t h  
( m m )
W e ig h t  
( k g )
S e x R e m a r k s
S o u th  
S u la w e s i 12 - 1 2 - 7 2 103 9 . 0 M a le
F o u r  m a l e  s p e c im e n s  
s tu d ie d
1 2 - 1 2 - 7 2 105 1 0 .2 F e m a le
1 2 - 1 2 - 7 2 102 8 . 7 F e m a le
1 1 - 1 7 - 7 3 1 0 7 .5 1 1 .2 M a le  s
to to
1 1 - 1 7 - 7 3 115 1 2 .8
1 1 - 1 7 - 7 3 103 1 0 .6 F e m a le W e ig h t  o f  o v a r i e s :  
1472  g
1 1 - 1 7 - 7 3 1 1 2 . 5 1 2 .3 F e m a le S p e n t?
T a y u ,  C .  
J a w a 6 -  9 - 7 4 1 0 7 .5 1 0 .0 - -
M a n c o ,  C .  
J a w a 9 - 1 1 - 7 5 96 6 . 3 5 M a le O o z in g ;  t e s t e s :  155 g
9 - 1 9 - 7 5 9 3 . 5 6 . 5 M a le O o z in g ;  t e s t e s :  3 9 0  g
1 0 - 2 0 - 7 5 101 9 . 0 F e m a le O v a r i e s :  4 5 0  g
1 1 - 2 1 - 7 5 91 7 . 2 F e m a le S p e n t
M i l k f i s h  s p a w n e r s  a r e  r e p o r t e d  f r e q u e n t l y  c a u g h t  b y  K a r i m u n  
J a w a  a n d  d r i e d / s m o k e d  o v a r i e s  e x a m in e d  i n d i c a t e d  t h a t  th e  s p e c i m e n s  
w e r e  i n  f a i r l y  a d v a n c e d  s ta g e s  o f  m a t u r i t y .
F i s h i n g  f o r  s p a w n e r s  w a s  a l s o  o r g a n i z e d  a t  K a r i m u n  J a w a  f r o m  
M a y ,  1 97 5 , u s in g  4 - 7  i n c h  (1 0 .  2 - 1 7 . 8  c m )  b a r  g i l l  n e t s ,  m a d e  o f  
2 1 0  D / 1 2  -  15 n y lo n  t w i n e .  So f a r  17 s p e c i m e n s  w e r e  c a u g h t ,  o f  
w h i c h  7 r a n g i n g  f r o m  1 .4  t o  2 .7 5  k g  i n  w e i g h t  w e r e  i m m a t u r e  w h i l e  
th e  r e s t  w e r e  a d u l t  f i s h ,  3 7 . 5  m m /  4 . 7 5  k g  t o  102 m m / 7 . 9  k g .  i n  
s i z e .  F e m a l e s  w e r e  a l l  s p e n t ;  w h i le  m a l e s  w e r e  m a t u r e  b u t  n o t  o o z i n g .
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W h e n  4 - 4 .5  b a r  g i l l n e ts  w e r e  u s e d  th e  s m a l le r  s p e c im e n s  w e r e  
g i l l e d .  T h e  l a r g e r  s p e c im e n s  w e r e  o n ly  e n ta n g le d  in  th e  n e t  a n d  h a d  
n o  m a r k s  o f  g i l l i n g .
B y  p e r io d ic  e x a m in a t io n  o f  th e  n e ts  a f t e r  s e t t in g ,  f r e s h l y  g i l le d  
s p e c im e n s  c o u ld  b e  ta k e n  o u t  a l iv e  a n d  h e ld  a l iv e  f o r  s e v e r a l  h o u r s  
i n  s p e c ia l ly  d e s ig n e d  c r a d le s  in s id e  f lo a t in g  h a p a  n e ts  in  th e  s e a .
R e m a r k s
I t  a p p e a r s  q u i te  p r a c t i c a b le  to  c a tc h  m i l k f i s h  s p a w n e rs  f r o m  th e  
se a  f r o m  a r e a s  w h e r e  th e y  a r e  k n o w n  to  f r e q u e n t .  H o w e v e r ,  f o r  
h y p o p h y s a t io n ,  m a t u r e  m a le  a n d  fe m a le  s p a w n e rs  a r e  to  b e  a v a i la b le  
s im u l ta n e o u s ly  a n d  to  e n s u r e  t h is  o r g a n iz e d  f is h in g  -  g i l l  n e t t in g  a n d  
p o s s ib ly  p u r s e - s e in in g ,  e m p lo y in g  s e v e r a l  v e s s e ls  a n d  a te a m  o f  
t e c h n ic a l  w o r k e r s  p r e p a r e d  to  h a n d le  th e  s p a w n e rs  in  th e  se a  i t s e l f  
a r e  r e q u i r e d .  G e t t in g  th e  s p a w n e rs  in  th e  p r o p e r  s ta g e  o f  m a t u r i t y  
f o r  h y p o p h y s a t io n  n o w  a p p e a r s  th e  m o s t  d i f f i c u l t  p r o b le m .  A v a i l a b i l i t y  
o f  s u i ta b le  in je c t io n  m a t e r i a l  c o u ld  a ls o  b e c o m e  p r o b le m a t ic ,  s in c e  
i t  i s  e x t r e m e ly  d i f f i c u l t  to  g e t m a t u r e  o r  m a t u r in g  s p e c im e n s  o f  
s p e c ie s  c lo s e ly  r e la t e d  to  C h a n o s  f o r  p i t u i t a r y  g la n d s  c o l le c t io n .  
A  l im i t e d  s to c k  o f  p i t u i t a r y  g la n d s  o f  H i l sa  t o l i  f r o m  B o m b a y  h a s  
a l r e a d y  b e e n  c o l le c t e d  f o r  t r i a l s .  B o th  H i l s a  t o l i  a n d  H i l s a  m a c r u r a  
a r e  a v a i la b le  in  In d o n e s ia n  w a t e r s  a n d  m ig h t  p o s s ib ly  b e  th e  b e s t  
d o n o r  s p e c ie s  f o r  h y p o p h y s a t io n  o f  m i l k f i s h .  W i th  th e  p r e s e n t  le v e l  
o f  te c h n o lo g y  in  s p a w n in g ,  h a tc h in g  o f  e g g s  a n d  l a r v a l  r e a r in g ,  o f  
m u l l e t  a n d  p e n a e id  s h r im p s ,  a c tu a l  s p a w n in g ,  h a tc h in g  a n d  r e a r in g  
o f  m i l k f i s h  s h o u ld  n o t  p r e s e n t  in s u r m o u n ta b le  p r o b le m s ,  p a r t i c u l a r l y  
s in c e  C h a n o s  h a tc h in g s  a r e  o f  r e l a t i v e l y  la r g e  s iz e .
